y-mm 
wnnn 
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**nn7pn** 
DTnyn nN,ynun pin "pun 1 ? dtod ninn ^ni^/UNn inty n^nnn 

.D^nn mun nxi Dip^n 
, rmity nninri ttt.d^u/ '9 1 ?* nrn -\\L>m , nnn 1 ? y^n 1 ? ivo^n 
nx - rin^DD n-pnn - rmroi d^unh D^nn pin: nmrn rmnNn 

.nmuo^nn ii^d 
inh^/ D^yiu om D^rn^nnty^nDD ^y looin mriTnn p^ywli -riyn 

D^rnNn D^oinn. rrnN^oNn hdidn:^ ^nih npnn nih "|Niipn 

.riTn'p^ nNi^/n nih - lnm'pua - nrn ido^ 
^n ^d nx Trnn 1 ? i_ d nh "|Niipn o nom rrnN^oNn rmnNn 
"pd 1 ? D^nn iNrnpn D^,nmtynn, nimpnn "pdhi D^nm ^dh, mnn 

l^D 1 ? nnDinn ^nn^n n'PNtyn ,nDipn 

i^/nh D^uinn ronN ^ ^up^niis! nirr:i r^n 1 ? nr idoii ^didu 

.niroinn nvyrn m^^n iin 1 ? i^npn ^\u nTii^^n nNibyn 1 ? 

lu^n^n-DDD DDriDty nn iN-D^oDrirrtyuNn roirin ni-rpirannyn 

. rv^/UNn nuronnn ^y 

?"dd" rmnn nx T-an 1 ? i^/dn t^d ~\n 

w n^-^nn ^ ^nn dii^d d mn^/ pin n'? yrvN lrn "dd" 

.ddd yrvx "?d Dnn^Dty ^d 1 ? inrn 1 ? 
•nl^zi^ idd, 1993n ^nmnn (The Time of I ndia )n DoiiDty in^nn 
lira d^i^i d^d 1 n^i 1 ?^"!^^^ Tui^n 1 ? ^2.02 (ui^s nhn:i)d^:i 
rrnnri t\h pni. 1 ? ibn Duron^o nxr oy lir ~in-e ^ pnn 
"pnm, zrvo "ni^zin ,o tymrin nr dd^ iy o "ni^zin in,iunnn 

: ddin ^n^/i DD^y ronnn 

.?pirn r\i>w dnh om t\k pni 1 ? iwdk -yn 

rvin 1 ^/ i_ d nuiii/D nNDin nu 1 ^/ nn^n lr ^ziNMn^n Tnun (KUKU) 

dini 1 ? "?dv k 1 ? ,ui^d irrn ^yn uinrp DIK ,r\\JDW pidd ."pu^in 

.ddd n^r 
m n^ 'pnp 1 ? iti/DN rN:, 1 ?^^ mp l_ rn orn n^^n D^irnn D^^n d^ 
d^^dh vu^Drin yrrn ddiidoh ^^lyn DDipn , "P. C. Sorcar" 

.Ti^n ^^D^iyunm 

.dd nih o iyiu n^yn^iD^i^NiD-n^^^D mpn^/ lyiuii/ idd 

^^i, nDipn "7Dn m'ppn noin 1 ? d^aidd nvn ^ w nr mi 

l^npn^/ Dnnu D^oinn. d^^dd nn nDipnn ^>\u D^munpn 

^>\l> rnnn d^ddh dd, rpDioni n^nn^n n^i^Nin n^it^nn irn 

...lr n^yu rvDU vw^y vun 



- "iNiipn yiDn - 

^32. jTfci/UNn n t* 1 ™ nynnn i1 ?d wryw rrptyni nnDDamyn 
pv-rn,nn^ inyD Tnyn W3T\ , n 1 ?* d i1 ?d y i\u, myn.ririiririn 

.ynD D^Din rvii^uDum ymnw myn fiin 

nriDD nih iNiipnty d^dodd d^did K^n dii d^d^didpi da 

rn^/UN 1 ? i:\riN zr^n i;smpn, nrDn nTn 1 rvzny 

:WK2n{r\"K)Wp}TDD2. 

- N 

"?k d^dfidd lminty onm 1 ? i^nh pdd ddh vp dn 23" 
D i_ ryn nx DDmry 1 ? lNipi omDD nnx nnu t>\ l^nrunny 

-P \VJVT\ H 1 ? D^l24.DD 1 Dn FIDN DH .D^K Hy^DD DFinp 1 ?^ 

on n'? p^7n i^/n \l>k ^dd dd 1 ? nn^n - lts/yn n: 1 ? djdini 

24-23 niDn-6^1 "K y n iTIDin DnDlD^.D^n^m D^DNn 

' 

nnx miD mn ^ i^di 1 DN .u/un n ^m mann i>mpn 

f nr "uriN. iNiipn rw idd nTiiyDti/Di nTii^mriTiriDD^i-rn:] 

n: 1 ? mx *}x .vwdv "Ty^DN, iNiipn D^nyD iddd ni^d 1 ? i^/dn 

.nrn iin^n TiDy 1 ? rv^n 



o^ini, d^dn riKnnn inr nnDiiD yinhi d^d^h n^nn" 

57 n'piDn -jsU: "D^y-rr dtn d^npi jtdid 



•p^n idin^/ wnp idd mp 1 ? ^di 1 n: 1 ?, }vvn "pyn UDDr p i^n 

rim itni niuii/ yinh -im \\li rrnru on nTtJ/ 

.riDiti/^n niD 1_ ry irrn 1 ? irm D-r^n p nn^/ nDipnn D"n uruN o 

mpn ^y nnDinD mimpi iNiipn "pti/ 1 ? pin: D il ?np n n: 1 ? ninn 

niDi "p^n n -p-r nr nx rpDin 1 ? ~y"^ ^\\t>n mpn o lyiuii/ idd ^d 

.yuDii/n 

: put^N inD 1 ?*, ^niD didu nDirn np^Dn iy-rD o'? 

"yTnn il ?n nry idd N'n rnm,mn il ?n rroo idd yiDn" 

dpi ^ttidh yTDm iNiipn DN nyi 1 ? "idu nriD ^ "td^d map 1 ? 

1K 1 ? 1N d^nfid 
lDpD,Nin D^Dl ^>\LI IDD "l^^yTD 1 DD H 1 ? INHipn 

ini 1 u/\ iNiipn (n^N) d^idd 6000 d im 1 niriD.friN^D^piDD 

.yTDD D 1 ]! - D^piDD 100D 



IN.in^y ^y nrmn nryrnn nn iNTinn p^n D^yD 1 ?^ n'? vit 
n^i ninDinn nryrnn nmiyn ^y , pn ~|N, innun ^n, nr idoii 

.nnDin nnon nni^m mmn "?y 



=iTnnnuD^= 

( 121320 ypnn ):mp i n nxnn * 

^ Dip 1 .! n^nn nx naon i:o D^nnuuN-i tpdh nryrnn 

■?y nDnnD lr nysin.Cpmn ysnn) otj/n nyiT -n n n n^mpn nysin 

np^Dni rvniDnuoNn ^yrn n T "?y lDiy^ty nnrD n 3i nnyn h 1 

.D^tJ/ niNn "piN 1 ? 
nmyn) "pm -rriN ti/u n^n idtt n^nnn Dip^, 1 ?" Dn nyain n 'D 1 ? 
. n il ?iti/n niiDnn: in "?mn yann u/mnn pn nn^i^miki/^in 
rrvn^nti/aDUDiD 1 ? ip>in \u n^nn u^d ram , ~pn riN^inDi 

.nnroi 

.mpnn -\\l\i\u ini 1 ? ln 1 ] n^i, 7nx Nin Dip^ ^ mpn 

iDip^ mpnn D n 3"rn (n^NjD'piDD ^dd iNiipn 



UNijinN nii/pn pn yinhi DVDu/n o onDiDn int n'? onh" 

"30 cL+AJI-n^W " Dmu ^n uyip 



n^i, n^^DD ^n ^mn ysn 1 ? iNiipn ^idd ph nnNnnn^/ n-Qiyn 

in^nn D^ynn 1 ? in^ 
pzO^n wi\u 1400 ^d 1 ? uiyn "nrrnn ygin nti/js; iDDtJ/ pn 11 ~vn 

?irn n^Tnn n^inn rrQiyn nn ,vdi 

d^kpi m\ rpn, n^nn ary nxnn ^s 1 ? DTip* 

"?\l> imnn, Dip^n n^nii ^nty "?\l> d nib^y ^d 1 ? : \u ny u D^yrnn 
nDDy in ^m i_ r^ min ^n rrapn. d i_ tn nii^n rrn D^nii/n 

. ii^nn "pntj/ "ptd/ oni 1 ^ 1 "2D 1 ? ny^inii/ 
.tn "iii/N:n O^/yhurp^nii/n "?\l> np^n min 1 ? Nnp 1 ? iidd inr 

(Ityyjno^p : Dip^n n^n 1 ? Niip nupi piuDn 



DN^n i^^yi^^i on 1 ? inNimup oniD^nii/n ^n y^in m" 
ll cJLa9 - ton Du^nn " umbnn Nin:i,nnN,o:nNn dni p-brin 



mmy u'pnrai.'pmn ysn 1 ? nn^nn n u/ n mniyn D il ?pn:i mk 2.w 

.tj/"iy Tnmn nudh "pkj/ unn ivt h 1 ? D^iyn, ir 

^/D^/n nrnn * 

irot^roriN nsipn tik 1 ?, lrn^n riDiTNii D^yinm d^didi^dh 

.t> zrnon 

mnn yinh ifd ro 1 * 1 *Pky rmnNn nu 1 ?^, "aiynn D^iyn 

1512 n.m 1 duh "2D 1 ? rp^n hindu oin il ?u:i i-K^Dip^n 

nniNTin nx to 11 (Nicholas Copemicusjuip^nziip ois^ip^iTVDO 1 ? 

dpi DUDDnti/i \L>n\L>v\ ^\l> nnizr^ 1 r\H rwnnw ,u>nwr\ nrain ^\l> 

.n 1 ? zrnun Duninon^/ n 1 ?* 

r\H ddid^/ ( Yohannus Keppler) i^Dp UDNni 1 ^min lyinn ,1609n 

yun nDiTii/ , (Astronomia Nova ) nty-rnn irnuriuoNn roiyn 

:rnon d^a^o on 1 ^ n D^mnon pi n'? d^hdidh vj rapon 1 ? 

n: 1 ? niTnnn dh 1 ?^ on 1 ^ 1 ? zrnon D^n inun da k^k^dw 1 ? 

D^rin mon nn'p lrv^n D^rvNn D^y-rnn ,ir mniy ^l.mno 

.\l>u\l>t\ roiyn ^ orion 1 ? 

nniiirion k 1 ?] nn 1 ^ 1 t^n^n^/ min^n nu 1 ?^/ , n^Nn nr^^rin nn^ 

rayon r\H Trrn 1 ?^ iDir ^ni. yi^n iro ^n idd n 1 ?^ t* 1 ? zrnun 

d^u/ 1400 ^d 1 ?, 1 ?:^. DHin^n ^n rvDiiiN^n i- nn il ?:i lm nnriDn 

: i^mpn IDD 



7nx ^D.rrvn nxi ^/nti/n nxi om nxi rfr^n nn n"q i^n nih" 

33cLj\JI - Dwi^n vpin ^tfm nniti/ 



(u3eLH^j dt\w ) : p^n nr piusii iNiipn m yjtitwjtw r\>nr\ 

(<>Lhuu n^nkj/ ) n^nnn mr;on 

h 1 ^y , vt>\L> t^ zrnon tyDti/n ^ nmnninon ^y rvDin 1 ? i^/dn 

D^nriD w \umu^.\u iraiN. iri 1 ?^ u^ ^y ^/nii/n nn^ riapan 

25 d nnpi 1 ? ^/n^mm'PD^n 1 25 ^d oys Dm^D nx D^n^nii/ 

.n 1 ?^ t* 1 ? zrnon ziznnon 1 ? i_ d D^n 1 



, n"3ti/n d 1 ?^ 150 7 rarip n rvnnn ??nn nyi wnwn.nnKi.} 
2?r\2 rDin? zrnon D7ti/ niiro n^wn 1 ? d^u/ ir?n 200 d nnpi?i 



n* D^p 1 k 1 ? n^rurrvn nx p^zrrn 1 ? ?Din h 1 ? \l>u\l>t\" 
40 o^ju - d. 1 vpin p^n D^nlty dpid.dvh 



irnuriuoNn vtd t t ?y nn?;\rin^, raiti/n mmy TDrn nr piDD 

onn *\w ?d^i, rrpm u/nu/ 1 ? d^idd dh 1 * dd^/ 1 ^/ nih Dnirrn pin 

.t>w nrvnnn ^d 1 ? p^nn yom 



•pTi ~p.n? myi 1 iii/N mnnn iv nn^onn nyn ^n^nii/ni" 

38^ - d. 1 "y-mni ttnh 



roiyn nx putn riN^/ui dtad unm nyuiD li/ntynt^ir^n Dipnn 

n^iDnuD^n yin niv^n^n mDp ll_ rn iniN,(rD? ^D}D)wnwr\ 

ypra nyi \un\LiT\ rDiyn.'Tv^/n^n mn^n": Dtyn i? lNipvrninn 

nmpn^/ ( Alpha Lyrae) ?p"in riDiynn n^^DDty rmp:) ^>\u rmrDii 

.nN?n mDp ll_ rn iniN 

inD7 zrnon nninon^/ pr ini* iin i?^/ 1 1 ^? zrnon minon rrpn 
.D7ty nizro D^^/n? ^td ,~Y)\J2. d^d 1 29.5 npi 1 ? nr,Y"iNn 

: nmn Dip^n* 

Edwin punh "piTN" au/n, m* ^pnnN ^unuuN iy~m ,1925n 

iki/DN! i^ddi, nrn nr D^mnn n?nn ^natj/ ?y rvDin ,(Hubble 

rvy-rn mniy nrn Dip^n romnn/PkJoy. nmnn Dipaki/ "pun 1 ? 

.nroin 
: ini n "\Ki\pn Dip^ ynu 1 ? ikj/pn 



47ol i ,lJJl-ni"iirn "upipid 1 nzn pn.itt D^iyn iru3 D^nii/n pin' 



"inrn nn?in ri^nn" raon ini* (Stephen Hawking) arpin p^u 
nraryin niDDnnn n nnn k t\ Dip^n nnmnn ?tj/ rp?;\rin " : \u 

"onti/yn hindu irirn ni?mn 



Dn^r -yx i^dn vt mxr\ yj ^ d 1 ? Dip^n romnn 1 ? rm i;smpn 
nvyrn nnmy ni^d 1 ? k^d vkw mii/rv D^DNnn p^n i1 ?in. Dipo^u 
om. rvniDnuoNn Dinnn d^dtpdd rn DUiyntJ/ inNaiNiipn 
mr rvni^Nn nNntynnty d^difi n'? n 1 ?* d^dn "pziN.nrii d^pto 
nznn, -p'? ^om .ir nimprinn d^u/ rnxn ^d 1 ? -mnin "?y 

Dip^n riKnn "|i;o,iTm:]riuoNn Dinn n V m nry-rnn nnmynn 

K y v/3. D^in 1 ? D^nn rn n'? D^znyrOmn ys^nn n^^iriD 
rvniDnuoNn Dinnn D^znyn 'p u/ nimprinn s 1 n'? h^h .Dnimpnn 

."INiipn Dipn nosn rvnuriuuNn o nNn 



onni y^nh m^p "pdii uruni* jin Dn 1 ? n<srq ny 1 

"nih rmx o dd 1 ? mnrv rxi, Dn^y 
53 cJL^s- m* m* D^nn 



npTO- 
:DiUNnn wpi ini 1 d^du nx^n * 

7 



nmNnn"Dua nym nnuiiDn nm^n nu^inyn 
Dtyn wk h 1 ^y n^^nin,npin, ^ir mipn lr rmNTi.'TrniUNn 

. W2W 2300 ^D 1 ?" Democritus o^Nipinn" 
nih diukir lrvDn, mnN inh^ rY?Ni, " Democritus o^JTipinn" 

.•pn lmNn D^niyn oa.nmra "|up on p^nn 
■pi^y diunh D^ti/ mziiyn .y-mrV'y, nn^raantj/yn n^nn ^hn 

.D^n 1 ? p^im 1 ? 
rvn Diu^m,Daiyn ^y n^mpn nri^n ^^ lr nmn ( D , ]K/ 1400 ^d 1 ? 
■pun. p^n 1 ? i^dn nih nw ny~rn ^y n^y n 1 ?^/ pp n Dn p^rin 

:ir nmn 1 ? win ]?rnpn ~rnx pipp 

'Don ^ap DDDN:,nD^.D il 7y Nnn n'? T~rn nyu/.nnN onsiDm" 

l^p^/n ^Ti/nnn Nun 11 h 1 ? i:rr.DD il ?y \uri ^mnoDn y-rv 

ikj/N nrn ^m n^i nrn iup izrr t'niyinu h 1 ?} nmwi k 1 ?, TruD 

(d 3 Luj- K2.& "ira iDun dwm n: 1 ? 

dai ^n da, m7 ^d yr^-prvn i -rnNn, n 1 ? 1 ™^/ rnn nr pioD 
izo piuDn.DiUNnn D il ?m inr in D^up inr onm ^pinoun 
mniyn pi i_ Q n nm, Diuxnn iup "inr in Ni^n 1 ? nts/D^ty "t>xi rnn 

.^mnn ymn *t 'py nDnnN 1 ? nn'p^riDii/ 



D 1 :! 1 mit^n 61 prosn Ni^n 1 ? "wdn di myni^/n nriiN(l) 

-n^TUNun- 



:Dipu D^n nrnn 5 



riN TTun -wh "pu/Nnn mn "Bernard palissy "d^ks t\kt\3." ,1580n 

D'nn t^dinti Nin." Dipu D'nn nmn":Dkja dvd yrnn minn 

D^r i^naiiy n nx n^y 1 ? min ^y Dnipnm D^-nnn 

Hiom.D^rmi niDnnn wnpi D^n.DbJ/^n -ni 1 pn inN^D^Dinm 

. D^ui^piN 1 ? inti/ nnnn 

p-rn uwitwli ntyn/'^Nn 1 ™ o ll ?N'n",nTDun as 1 ? myati/n nNnn 

.D^;\n -nr imnii/ir 1 ? nnn n 1 Vy K\u y i D'ou^piNn "ptJ/ 

^tj/ nti/n iiy, Dinn ^n nn^a p^nn vt n'? m^n, mp ^n 

n"QD nn^n p idd. t\vj^>t\ n 1 ? 1 ? nnn n 1 ^y D^t^a D^i^piNn 

-lN-^mn mnnn : d^/h i'? iNipty, mo imun -p-r nnnn D^nn^/ 

-(o 1 uni pon) DA.D^oiD^piN 1 ? 11^/p.Great Abyss D ll ?mn D^pnynn 

Dbyn imun 1 ? intip rx ^n^nrn "pn^n -iiu^dn ^n mn myi nun 

.(oriNinNU) : m* 

nm^n ^.nu 1 ?^/ (o ll ?NUiuonN) ^\u nniNTin, 19 n nxnn iy 
. mnn nNn nn^a ■pijirmp mnnn nnynn D^ipD D^nnjr 

.nni^n 

:D^nn D^pioDii iNnipn nDn D^nn mrnn 



n 3D ^y na^ynn DD il ?ini D^ti/n D n n min n 1 ? 1 ?* o i;snn N^n" 
2i >0 >Jl-nnonn "oaiu ^^n ynr nnn uar nn^ynNn 



■nrnNn aDinn om* UD^/ni miNi n~nnn d^d D^ti/n p lmin" 

18 O^uo^oJI-D^D^Dn '"7D13 ^lD 1 DHti/ 111 ? DI 



.D^nn nrnn nx irD rmp ll_ n intid ,Dau/ 1400 aD 1 ?, "inx idd n* 

**nnn n 1 ^y nauyn nnsn** 



d^ D^bJ/n p lmininayn nx uyu 1 iya 1 ? mnnn nx an 1 ? 1 ^" 

22 jj^Jl - "Vin 1 ?* "onn dddn irpii/ni 



- qs& ) nT-nn,nr iti/pnn.(nnDn ) nnwnwnw C^J ) "ptJ/'pn CpnD 

diu nn ^TJinm nnn n 1 'p y d 1 *^ 1 :) D^nynty nniynii/n (d^pid 

: i^npn idk^ lnD.izn ^\u lDion Dty^n fitt 1 ? anuti/ pm 1 ? 

z' > 

DTjtyn Dirgn Nim, D^Dy ni'pyn 1 ? mnnn pin: rfrwn xin n 1 ? 1 ?*" 

m^^r D^;\n m^u mrn, nro^ nio^ ddin n^y^i, yisn 1 "i^nd 

lN'pn 11 td, mny "pun yisn 1 i^/n ^n rrnr i^/nd. ^pry 1 ? pinn 

48 /^jJI-TPUDril ^n '"PU 

v. ! y 

oy nrw 1 ? D^nm pttd unti irn, iNiipn ^\u iiNTin 

.(nui^nTnnjDTjn y-rn h 1 ^y Tminty niii/Tnn m^DiiDr^n 

HUD Dip^n DTjn nrnn "?y nnn iNiiipn D^pioD uyn k 1 ? 

^y ]kw -)WKD],vnm nn ^y ika 1 ? mnnn nx n'pityn Nin 

nx n il ?y mim nn^ty y^n ^n dtqi:],dtj i_ qd n^ny i^ddd 

D"n)DTinn n* di n^u "p.inrn 1 ? hd ^d nTj^i onni DTjn 

57 JjI^I - nninn onnn "ropn il ?iN,(Dmpn 



t dd oniN lu^p nnnDn ^dnldtj DTjti/n p Tim Nin" 

n"tyy lyn 1 ? ^/nh dtp i^n "PD.Dirn ^d ^y n'py n^pi^nrp 

nnxn t\k n 1 ? 1 ?*, t-^t- nNr'p.ininD n.^p n^y 1 d i1 ?di d^^dd 

n^NTim™ il ?y imr 1 d^dn 1 ? T-yinn d^i^i^idd n^pn^nnm 

17 jlCjJI - nyin "n 1 ? 1 ?* ^wry\L> a^u/nn 

DTjt^n p lmirurnm \o ^y -\\l>^> nnn nx n 1 ?^ i^/n Ninw 

nnnnn t\k nnn nptm nnmw yi* nnn nTn lyn^DDr dtj 

49-48 uLsjjUI -i^piDn "nn 1 ? unti nii/?sj DT^ni 




mn ^yi io,pT om o iDnn^m,DTjii/n p niim n\Lfk i:mini 9" 

■p.D^ran nx ddid lyn 1 ? n, D^pnni d^id nmypDi wk\li^ 

j - .p "(mpn pjnN^n nrnn da •pmnts/Dii/ yinu Q"n unsn 

11-9 

10 



30 dJLoJl -niD'pran "Tdd^d 



lljjiyi -n 1 ? 11 ?:! y^Diran "Tunn 1 ? l'p-rrv k 1 ? -\\dk nmwn D i_ ry' 



11 



**nrnrn idd onnn** 

Dinra rminN 1 ? nn'pamu/ nyDin ^n,(Folding) "piDvn nyDin 

.onnn ^di m^y ^y n n >onNn wn "piD^n nyDin .nui'piNun 

HDuyn idd jvnhd, n il ?yn D"n uN^nm^n ^\u n^^n nD ll ?pn 

D'n^nn n^i, D^mi oin mm in rirn^sn nizots/n t) y n\ np^in 

lr ^n o, "71DVH nyDinn d^i^d onnn "pk/ Dnn n ^ n fcj/,yiTnn .D^n 1 ? 

.onnn nmu "pb/ dtid 1 nmn 1 ? nmuu/ 
i:iN^,nD ll ?pni>n 3750: nDT^n ^>\l> niuip ^nty i 1 ? 1 ! oui'piNun 
nD ll ?pi nrn>n 30 iy l i T n n 1 ?^/ aiynuo.TiNn np-r ,n il ?yn D"n 
D^Dki/n onnn "pun, niTyi 1 ? nauuni^pn, ^n w, np-r K y r\ lr 

.d 1 ^^ 1 nrn 1 ? onn 1 ? onnyu/ nnn 1 
:>on pioDn nm p n rmn iiNTin nx TDrn iNiipn 



■nu/inn "nnriD onnn n* lDynpi, yi^D Y"ixn nx u^/id k^d" 

7-6LJI 



nui'piNun Dinnn nipn 1 ? zikj/mn, iDun ^\u\n\u Nin,"nn-rNn " 
puNiD", nr idd nnnnn -rnN. D^iyn amn nwu'Din^w nnDn 
n" mNn D^y-rn 1 ? rrmpNn tJ/Ni ntJ/PD "|iTDty,"Frank Press onD 
wi'Mnyt/?, n Npnn*n wm 1 ? D^y-rn 1 ? yvvd dai D^tJ/ 12 thn 1 ? 
NintJ/, m^y inni, dhjt idd d^i d onnnkj/ iddd thdd ,"ninNp 
Dnnn,(unD mupn) ^l. nm>a vwmt t\h nDani-ron iup p^n 
idku^ nn nn. nmNn r\D^p ^>\l> n niTtfn Diti/n tpdfi n y pnv/n 

n^npn 



nn D^iDi,Dnnn yun ^d 1 ? ijtn D^yiuD nnn yiNn ^y m^ni" 

31 sIulAJI -D^DJfl "DHD nD 1 ? ITkS/ 11 "Ivn'P.D^nu/l D^liy 



jwrnn mui'jiNun nr^miDTNn ny D^nn ,Npirr,nrn niNTini 

***D i Dn' , N nnn*** 

in 1 ?^ aiyntJ/D nip^in noDty idod 1 ? D^inn nmNn ^d 

riDmn uynD hdd^ m ^y id^ n 1 ?* ninDty,n/pl00 

.n 1 ?* niDDii/ ^ "nun ^y n^D onnn .(Aesthenosphere)DtyD 

12 



"? tv dtii^pin 1 ? rinnn n/p5 ^w ni^izm r\mxr\ nD il ?p ^w uivn 

nmo 1 ? nnnn n/p80,Tiv:ii, nbj/:rn ^\u ni^n 1 ? nnnn n/p 35 

:lNiipn -)HH2 nn.nnnn ^ D^n^n nmo^n in n^Ninnnn 




iD^lODH D^l^y"? Kl (1) 

"Tnav "r^D-onnn ■pki'^clh^uji -rn^3iDn)rnron I9n - 
onn Y~i^n ynpi, yy 1 ? d^id D i_ nny n 1 ? 1 ? D^y/n jin nih Nin":(olojJ -ijpp^mion ion - 
"?d unn^m, omwn om imim, yn "?Dn om^ 1 fvdd "?y Y^ni.DDTinn yun ^zl 1 ? ijtn d^iod 

"nniii/n yn 
nnmi, DDTinn yun "pil 1 ? iri 1 * d^iu: onn Y"i^^vnp Nin":(J_*JI - rni:rrn)mion 15n - 

"riD 1 ? it^ji lyn 1 ? d^uw 
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-rvDinrpiN - 
**D i pinn l 7 D^ni^n nm "pn mnDnn min** 

: NZin piODIl l^y 1 ? H2 



^zi 1 ?,!^ d^th Dtyi2o, nrnN nr wud 1 ? D^n ^w pin n 1 ? 1 ^" 

20-l9 l >o^ > il - innnn " nr pin: nr id 1 ^ 1 



"m.nTiDnn ha: nniynu/j^nua 1 i^n e^n^nn, rpmyn naii/n 
nmyDti/D (nyin z^ ) n>nn l^Ni.n^nm nrNii/ *)k ^y ,ir 

.Dwnnn on^ty \\u wr\ n^i^nn 

duiu ^i^ir mTunn wid 1 ? in il ?b4n n'? d 1 m^Nin iNiipn ^id 

.d^th tidd^ "m ^ pr po, Durnnn ,0^ ^\u 

oy iNts/D, "inx oy irnnn d 1 ^Dtj/i, n7niy \vu n'pu ^innn yinn 

(D.uiym mn il ?nn nTD,nnuiDDon: idd rrmiDn ^d 

.mu nrn piosn nx "pun 1 ? d^id 1 rpsnai^piNn ^y-rn Di n D i^ni 

D^n nDii, d t d m ^tj/ "pn nn^D i^/n, mnuD n^n 1 T "m nu^ 1 

Dn^n ^ oy ournnn iiti/Nin ^ dn ^hn, m* 1 ? D'n Dnmy 

D^nn. mn d 1 "? D"n:n D^iii/Nin d ^dididh t\k dhund 

.irn nnNTin 1 ? myn nDipnD nwnwntf "m ^n^D ~p~r=i,ririnN 

y nr\ qk>i" mupn" h 1 ^y n^;mn,"|N"iip:i niDntJ/, lr rpy~rn mmy 
nui'piNun ^m 1 ? hodiidi yn 1 n n D"*ui:r- n piN ^>\u iyTD,"William Hay 

.n"m>o "nNii^ip" nu^Din^i^n 
:Nnn piDDn i^npn rran lr nysin da 



61 JjoJI -D iL ?DDn "D^n n 3tJ/ i n n Dionn du/v 



IDTin D T n iu nn^n min idd, dui nimpnn n^ninn lr nysin 

. iu^ht;* ^h ^u^u^n Dir^piNin i 1 :! 1 ? 
liiDnn, D^ni^n 1 ? D^pinn nm "pn man "?y in i_ r i^/ND,iNiipn in 

: II^^jo l>^> lAlum IUD Dionn: 1 ? 



(1) Principles of Oceanography. Davis. 92-93 

14 



pinn -rnNn-nr riNnpp nr nm y r\ y iw nn n>w ^vjk nih" 
"i;uom IUD Dionm DiTTn i^n D^i-im mpn inNnininni 

53 ulSjjUI -ip~idh 

D^inn nm i^/^D,rinnDn ^3\li ^k\l>, hpu ^ninn y-rnn 

.d 1 /? 1 ^vj "pn nnmnnn -wuku t\x\\l> n^nn^mpn oy Durnnn 

nr "pn tiddh t\x\\l> aiy pyn^ion lir* t^ 1 ^/ npArarminNP 

(D.nrp 
D^pinn d^d "pkj/ lrn nDity nurpn nTD,TiDDn Tan Ninii/,nr nr^p 

(2).in^D D^mpn in 
oip^n ^d^/ p^n^n^nii idd, nimpn iDonn ni^dp ^jvi, ir nyain 

.liD'rin d^ ^n Dy Durnnn 

** mDitynn uir^piNn niPi^n ** 
irvDi .n^ 1 nui^iNJun nnnin ,"Prof. Durga Rao ini Nnn" 'diid 
pin tJ/iD 1 ? typnnn ,niun rry pnny i>nn nuoizrinNii iiodudd 

:Nnn piDDn 

z' N 

m "pv pi i il pyn ikj/N d 1 m^m D i Dtj/nnD(Dn i ki/yn) in" 
dik iTfcj/r dx iii/N,ir T ^ "pv ir DOki/nn noDtjz-D^Dy r'pyni,'?* 
N'prnN nppN ip iri 11 kp ifcj/N.n:iNT np 'p'PD/pira myn it pin: 

40 j^JI -TiNn "n* PD ip rvrv 

^ ' 

D^yinn, on^yn nNnn pii/ ^u/n ^m": idn ini iiodfid 
in D^ir^pi^n nipi^nti/ ,N7iip D^-rnn D il PDn rny^nNnjrvp^n 

"niDi^/n 

30 - 20 n inr -Yinnn mry il pn - D^nn yip^/p pnon np d-tnh 

p^/ pmyn D^oir^piNn nipi^nn nvnp paidd np nih Dii.Dnun 

im N!Pii/ iivd, D^n pdp rm N l p, l p":)n l pioDn.Dnun 200 n inr 

nih ipw, ir pyn ir nmu b*n roti/n ^>\u nm^ w nwn pdh^ 

piDD n -)DH2w iddi, pinyn oiippiNn in pinyn D il p,Npirr,mri 

:D"npn 



40 j^JI -li^n "d 1 nipi^nn DO^/nnD 1 



(1) Occeanography,Gross.P.242, I ntroductory Oceanography,Thurman,P300-301 
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(2) Occeanography,Gross.P.244, Introductory Oceanography,Thurman,P300-301 

?nmu^n rY?Nn mzotj/n ~yx • 
^lro^uo dpi D^yn^ nynii/n n^iyn n^n pp** 

ynb4n, d^h inu/3 iiNn rip iii/ND.DrrNi DirD^in^prv^irD^ro 
^l^n ^ ln^in dn .m.n^v 1 ?^ onun 15 iy 10 iin addd D™n 
nn in ni^n'p ^di 1 n'? Nin.Dnu^n 15 n inr pmyn, duk yn^n 

.nnrrN 
mn^ni, onun 50 1 ? iy 30 n "?^ pmyn addd Diron ynb4n ,Tnn m 
inr D^pnynionun 200 ^-ry 100 d prvruDnun 100 ^-ry 50d 

.d^ddd nro tirani 'puurOirDanrn 

r\H "vnon n^inn mi^Drii^n nvn 1 ? -]D]n uwpwn^jn nN^iroi 

1000 ^ pmyn rmi ty nN^n roti/ni, iiNn noD^/ "pn m^y 

(D.DnUD 
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(1) Ocean. Elder and Pemetta P. 27. 

-mi^on- 



: Nnn piosii i 1 ^ 1 ? m 



"30 cL-j^JI-D^UDn " Drvrn ^n l^yip 



Cytoplasm nnr^Diiwn ty nyi 1 , rpy-rnn nimprinn m* 1 ? pi 
i 1 ? 1 ;* Di D^-rn Dnpnn.D^n ^ 80%n nDiin,"pyi;o np^n imnn," 
nx nin^n nmnn ^d^ld^d ^ 90%^ iv 50% n nmnn om^nii/ 
iyt/? "pd 1 rvn DiNn, d^u/ 1400 ^D^pn 11 DNn.nvn 1 ? i_ o d^dh 

?irD mmy 
n i 1 ^^/ izrrnn rvn, nr nx ly^ty DT^nty pn^n, mp p nr dni 

:wrm nmiin nrnnty rnn Nun piosn 



45j^JI -liNn "D^n p n* 1 ^d nih n 1 ? 1 ?*!' 



iD^nn d-tnh nNnn 1 ? rnn Nun piosm 



D^mni hn jth t> iriDi, dik nmn p n~q iti/N Nim" 
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■np^un - 

**rap3i iDr : nrD W122 D^n^n** 



hdd, rapai iDr 1 ? D^inn D^n^n uwj vt h 1 ? DTNan^nnnn 



- .n. u yn ^dd d^d* unn^n Dnm.D^n D^nt^n p -mini" 

53cdo 



**rap3i iDr :airD inhdj niTDn** 



BjiCjJI-Dyin "hd ^dd D^n m* m imam 1 



^d 1 ?^/ n'? u/n, D i- rnrn D^nn^ "pti/ DDinD 1 ? ^lun "pon xin nsn 

.(n^nm ipn^njo^np:)! D^iDr onn^D ddiid^, msn Nin nan 

vyir^D, nin^ 1 ? ^nnnu/ n dpi i^u, niD 1 ? yun yirn pnxu/Di 

.onrann 
n-rmyn ^m, d^dpd dai D"iDr da, DnTNn ddhd ns 'pdu/ iid:],™ 

."|NllpD niHKU^/ 
"7U/ D n ^lD,m3D: 1DD "|inD ,l ?D D^niDD mi^lD FIVD^DD D1TD 

niDiDn m'pyD n 1 ?* ditd dai ,nnrrDi D^D^D^iDanDNn^ip 

. nnnrn nrrn 

** x\td i^idd onDin "?d** 



49oyjJI-niTim "D^D 7D^ 1DN1D 1D7 ^DD' 



d Diin Diuxn DA^ntynn Nmn 1 ?, nm-rn ^d 1 ? mn nr piuD 

.D^DVn D^IUFIDI u^^w D^nup^^n 



p nm^n '^-d'pid d^dh nx nidu/ m ^>\u \n\u nzinu/ 1 " 
36 (^uu- .d. 1 "onon dtnu/ ^d ^>m,um>)j nn'puannTNn 
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h 1 ? nvtj/ Dnznn 'p'pid, x\\d nih:) mi ^dw :imynk!/n, nr pioD 

-nui^iNir- 

**m^npn nrn niDiyni nrnn** 



niniN k^k qvk "hddh niDivi mn ih il ?y om^n ^d" 

38>oLs2J\JI -rgpDn "DDDIDD 



'D 1 ? nrn in idi^d, ni^inpn nrn niDiym nrn n u/ 1 1 ? 1 * nnpnnn - 

.-mu nmiyi nramo 

**niDiyn yon** 
:tj/TDrn iNmpn, niDiyn yon ^X? 

n 1 ? 1 ?* pi^nti/n nnnn uibn 1 ? "niDDn ^lyn nx int n'? Dxn" 
-ni07n"irn^ ~wu nwin 1 ? mniN d^id* nNn.Dt?/ lp^n 1 

79J*JI 

:Nnn piDDn da mn nr ion 

nx D^oiNi d^hd nnnn niDiyn nx dwi dtn DNn" 
-niD'pnn "•pnnn xin mi ton, opnn 1 inmn p^nnoiD 

19dULoJI 



pnnn in "?y it nx DkJ/:nmynki/n (pnnn dLuuuol ) nuiyn n^nn 

...2. 

niDn niy^DNii n^yn^n niDiyn pnnn n 1 ? 1 ?*^ n"vnon ^ni 

^y nm 1 ? niDmo niDiyn o idin 1 ? D^iDnn.Npirr, n 1 ™ d^iod.i 1 ?^ 

.■•m^^n niDn 

~wpi, niDiynn p^n ^\u ^to^/n riTn nx n>;\ \rmnn yrnn 

nn, niun n^Dn d^dh in 1 ?^ omn. inyun nx napn 'p in'piD 1 '? 

nun, niDupn niDiyn "ptj/ D^munm ddiikh D^yonn nn thud 

pa n^nnnn impi 1 ? nrn 1 ? Di nitaion in . nn~rn in iro^ "73 

.p 1 ™ 

nt/?inni niDn) hduh Nmi~nni3( Hamburger innnNn ) iiodfid 
DU"pwn Nb4n:in,(Mutton Bird ) DkJO n.iy ua^Power&Fragility 
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mm d^d ^k hddd inr ^\u yunn dit nx n^i 1 ^/, upwn 
nih m 'p y/ lDioni, D^-rin nt^kj/n inr npi 1 ? nr yun, ( 8 ) iDonn 
niNiinn . ynwn mnD ^ hitku n^nnnn m lpD 1 ? mty mn 
wn, nrD yun 1 ? n*^ 1 ? ^aidd n^ 1 "niynii/ hd. tind iv nmion 
n'? Nt^n n'PNtyruN. ny^on n^Dn nx ^d 1 ? ddh^ t>w nb4yn 

*Dnn-rn* 

-\\lik ^dui rm^Nm onra ^Dp, iinN 1 ? mm 1 ? rrnn "pmn es" 
-mlzrrn'nJiiin n'? nnnnty D^jm ^Diyi ns ?dd ^dni s^m 1 

69-68J^JI 



m'? mpnn 1 ? nmn, ^nu oid 1 ? ror "Von Frisch bi/nD in",l973n 

?onii/priDi D^nDnn Dmzrrn -p*: 

y i_ nn ? n 1 ?^ nmp 1 ? ivu nmn, ii/Tn -m in p m 1 ? 1 } nnN, min-rn 

nyn 1 lr nyDin, rvD 1 ? D^yoi:)^ nann ^nm iiddh iipdh nn:n? 

.(omnin Tipn)Dii/n 
my^n t\k Tnyn 1 ? ^n imun^Dmirrn nyun ^>\u ^y-rnn monn 
d i1 ?di Di?^n my^D^n n^ra nim^/nn Dmzrrn i n n 

.DTipn piDDn n?N nrrmy tditi iNmpni.DnnN 

•pnn onoT in/'m^nn" Dbyn di niyrpn,nimti/n onm 

?y imn iNiipn, 68-69 D^pioDnfnnizrrn / J=*JI) mion.nnp:) 

nnny ii/ miirrn ?y p;\i,*(^<J., J uli)..^..i5.bgjl), mrpDnn mmn 

D^nn. nnp:i ynn K y r\ nw, ?d ixn t\h ^ion 1 ? l_ o nnu nx 

?^/ rinDinn p?n,D^y:i ^n nnp:i "p nn nm^/nn mizrrn,nrinN 

in 1 ? \lt\ m^n in^/ Dmzrrn ?y m n_ r ," n y n :nn nun" maopti/ nrnn 

nimt^nn Dmzrrn^ ots/n. TDopti/ ^n D'tsoNn lrn^n nni^n 

."Dn il ?y ^nn* n^n i^kJaDnTa 1 ? amin D^'miDi- "pon in 

nimnn im,nnpD ynn in mm^nn Dmzrrn o, iidd n: 1 ? nr ?zin 

.ipnn ?ii/ d^u/ 300 nr\K nn^nzi lr nTZiiy.n 1 ?^ 1 ? n?i nj^n 1 ? 
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. 35b>JI-rnDn"..p:i ^nti/Ni nn* liDt/'n'p'PNn dik "pz^pt!/ niNiin 1 ? nr n* nin^/n 1 ? ki* 

**(D i Di)D i ^n(in i n)ti/ i nDyn "7tJ/ ompn** 
\\li (^nDyn 054^1) mim i^ra iNiipn 

niiun ^zoy 1 ? l'pu/m n 1 ? 1 ™ Tt>\\ omn Dn 1 ? lnp 1 ? iti/N n 1 ?*" 
" D^yri 1 rn pi i 1 ?, inrn yiyin rpnn nih i^iiDyn rpn.irpn nx 

* 41 os+SulsJI -^nDyn 

INiipn, ii_ rn D^m d^i, D01 on^i 1 ™ omp "p^ diinti 1 ? "hdidh 
'pti/ rapim nrn, D^ziDyn rinDtynii t/?nn ityp 1 ? iiiDnn di 

.iDrn nx mun^ni Dnpnn^ziDyn 

**inriii/prini d^ddh ^\u D^nn** 
:Nnn pioDii'ry 1 ? ki 

yny d'pdi, fiidivi \u\in mi dhu/, "p-rru "?d nn 1 ?^/ ^n idon:i n" 
n^h i i_ rmi nn 1 ?^ pnx iddt "72. 1 ?, p^p ^n lDDD^n^^DDn 

18-17 JjoJI -D ll 7D3n" lti/in 1 ^ 

^>\u d^vdt dhid^ ^ iddd ini* lNniiNiipn uy'pty prPMnyn 
Dnpnnn, m-rinn iTyn. oonion onon niTnym nnzrrn T\t>m 
k 1 ? Di^n DTipn^/, D il 7DDn ^ in^n "|n m'? nnmy hdd lnoin 

:yT 

dtnh idd pim nm^ niDun nx nnmp D il ?n:in (n:) 

i^ 1 ^/ inNanin^nn pi^n m'? romun roiyn ^ d^dd 1 ? (n) 

.D il ?yiDi onon DHniy^npDaD^rdn 

wpwp 1 ? mii/^DD D^DDn^yD'p oyDD U) 

.n^ i- rn nn^/pn i1 ?d ^ n^m 1 ? (1) 



.minon nx niD ll ?nn in Dnn^pity ^ d^dd 1 ? (n) 

dni, ■nnnn niDriN niDipn 1 ? Dnmn t\k nmiN D il ?n:in (i) 
myn 1 in i^njd, Dn^nty nx niDmn d^ddh, l'p-ra d^h 
h 1 ^y nim dh n 1 ™ onra opi 1 T nin^ 1 ? dpi 1 ? uru dn^/ 
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in pn inN 1 ?, yjtiyj^. yj TTin 1 ? ddin niN^in in, D^;\n m 

nmu rnrY?nu/ nirnn i>nd, d^id 1 ? ZLitJ/ ini* nrvrnn 

ra~r ^\u lDion Dn;mn nx zrpin nn^i^n 1 ? u^-ww 1 ? 

^>\u mi p rikJ/'Pin p^y 1 ? ~Qyn my/n 1 ? u'? d~iu ( d^ti 1 rn i'?) ODt^nn nDDin* 

linu n^ynn tj/zrrn ,rNi, nDi d^id "ptj/ "pun nusio Dnmn 
dtnh, d^u/ niKn ^d 1 ? pi.nnykj/n ^n iinn "undi irvniDU 
^d^d "|Niipn n iDn lr mmy, nnmn ^\u "|unnn nh u/mnu/.yT 

:NHn piDDn D^ti/ 1400 

y?\ui nptynrgi^n "i'? nnnnti/ D^jm n Diyi ns ^dd i1 ?dni" 

69 l >Jl-nimn ,l Dnv _ rn Do'pmn 

npiin 1 ? ntj/riD da nih. tj/mn ^>\u win n 1 ?^ 1 ? D^nn UN/Ptjoy 

. d^d 1 ? >yD 

D'piyn nnn^n m y 2. d^dh pin mp^ ts/:m lu/nnu/n ^onn 

tind ro i np 1 ?^ pn, mn^n pin onniks/ d^dh rDD.n nn :)fc!/n 

.y^Dn nnm^ n'? rrnus "HK^n-m "pks/ uiy 1 ? nmn.rnNu/3 

ua~rnn n^p nintJ/ 1 ? "7D 1 nih, mg ^ d^dd aiu 1 ? ts/un iritan dn 
iDiD)nupnD ^dd da ^zrrn.riiTon ^npn nih roDi, nr ms "pu/ 

.K^ncni (niTDn 

iynu m'? .d^u/ 1400 ^d^d, i^npn nronn my l Tn,'ptt hn^ipd 
.d 1 } u/ pundii nvyrnn nr^ri 1 ? lnip^mn ^ vrmiDni 
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- nui'prrs - 

nyi 1 ? ~y-)v, Dnp^D^n n^iyan zpy\ri ^nn m 1 * yn.nyi 1 ? d^d 1 ? 

.n'pnn ziDin nx inti i^mpn in^ pioD,^:)^ 1400 ^d 1 ?^, 

t\h nyi 1 ? mtyn, 1 ?" Dn A^/inn n* 1 ?, nrn pioDn nx "pun 1 ? i_ td 

niN^in n 1 ™ ni^pxn. D^ynn ni^/nmn^/ nrnon ni^p^nn 

nr D^yD^ronion niibo Din Dirn onniy^ nnmnn nn ^DiNnn 

onmn Tnyn Dini. Dnmnn 'p u/ ^Dn nynu ^^TiLDn yn nwyi 

ikvj 1 ?, udiid n?nn nmnw -D ii_ rii/n mutan nx d^du/, n?x 

.^un n^N 

D^^mi^ D-rn ^d 1 ? &D2D2 D"ynn nmnn p?n: mui^/D m^nn 
.^un njN iKw^.mn Dir ny, mmy N^D^mm^nn min 

D^iDDn ?ii/ Dmynii/D nx "pun 1 ? "pduu/ i_ D,nu i n nr A^in "pun 1 ? ^ 

:D^nn 



dddn np^ vznpnii/ tinsm DTn odfid: dd 1 ? np 1 ? iid^ nDpnn" 

66J-aJI- nmzrjn "DTii^n nn 1 ? znyi n^ n^n 



n^yin o lN^nnLuum iwnn dddn npm-.np 1 ? dd 1 ? iid^ nDpnn" 

2lu^uo5j JI-D i rn?N:nn"i l ?D^n unm,n:ri 



^>\u mni^in ny D^nn, i^mpn n^n nn ziDin ^ fiinti 

.miTTinn nui^rrDn 
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■nmiuniN 



**raiyn m fid^d ninn nx ntq ** 
Dnniy 1 ? i^pn D^in: ^dk ouiy iddd, d^u/ hdd ^d 1 ? 

:rm^nn ^"p lD'pruiNiipii 

pin Dn 1 ? lr 1 ? 1 ! -\vjk dik ^n dn ti^h yis 1 ? nrfrw k 1 ?" 
-n"in - Tn"D i y _ n i dd^n DN f nrDinn-nn~r il ?yn nx NM'PNii/.imrT 

43 J>JI 



n n nd i'pNfcj/.inzn pin: Dn 1 ? lr'pu "w* d~tn t :q pi urYpks/ ^d 1 ?" 
7cLj\JI -D i N: i n3n"D i y-n i ddtn DN.nroinn "i:rr- il ?y:i 



nn l n i p)'9nD l p iu/aim jv 1 ?*}* 1 ? imun, iNiipnn iddn:d n 1 ™ d^idd 
np'pnnn i^/ni nb^nmiuDiN 1 ? hddiidd in n DtJ/,(Keith Moore 
il ?mn iriK nih yriDi rmpn limiu nu n o~Q n :)iN:i rvmuDN 1 ? 
. Drrs'pD lnyf nx y^iin 1 ? i_ D f nmiu:nN:i D'nninn 
"nn" noDriD, 1 ?" dh D^piDDn ^\u Dmnn 1 ? p y nn iry nn^ 

mti/inn ni 11 ? Ann oy nm 1 ? d^nfid n'PNn D^irun nnti/,rnDn 

.nmiuDiNn Dinm 
o, rpy~rn nrnnn , prrn 1 ? ^id 1 n'? nih ^pioann p'pnu/.rpoim 
piDDn inD.rprninn nmiuaiN n Dinm Dnm~r> nrNi "pn "pny 

:Nnn 



ntq 2, nih ih/n: nm^ nu>3. Kip , Dimm inn nn n 1 ? 1 ™ Dksa i" 
2-1 ^Ldl- D7n nsru " nmyn di riD n un DiNn nx 



mm i^iyn "ptj/ m^y n^nntJ/ Dnm?< d^ifid rn N^"nn" 'dfid 1 ? 
prn Diponp^n my^n^n ipnn my Nin,nrriN pni. 1 ? i_ td. D-rriD 1 ^ 
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orm nih rN:,D-rn riD 1 ^ ^\u ~\v£y lTinyn nn niiks/ni,! 1 ?^ rmynn 

x±tvi\l> "7ti/ nu^mnn nnNnnnn 
.w h 1 ? D'piynti/ d^iju iNnipnn, noi ^mn^^ nN^iroi 

'n i_ rn m iNiipn nmimiNn ^lru m'? nV?Nu/ 80 d "?y rav "nn" 
Dinro jwrn on nr 1 ?* n'? pr~Q r\~\WKr\nu> ,{ rrn^oin nmon) 

^uini.nmiumNn 
^in n^n ni'PN^n ^n ^y nuy 1 ? ^lun Ti^n N^D^fcj/ 30 ^d 1 ? " 

"D^nmn luin 

The Developing DTpnnn dtnh) fido nx ddid ihd "nn" hddiid 

is^in nih, i^npn raut^ D^-rnn D^im 1 ? ln^Di nnxi. (Human 

uid 1 ? ror nih ,nr ido 1 ? nmn, l982n rv^ ll ?^n mrrnnn nx n* 1 ? 

idod 1 ? omn nr iDo."-rnN innn h 1 ^y minti/ wdih iDon" 'p u/ 

mu^ipDn rmii/Nin nD^/n nmiuuiNn Dinro npn 1 ? n^n^niD^/ 

.riNiDin 

znyzi^ DNn-rpNii royaii/n rpNiDin nTynn rmum f i98in 
p^n ^ m^nn p"?n Ti'puvrinnii/ 1 ?":^/ rnDn "nn"'DriD, n i_ riyun 
in n^n oniD^n ^d^, 11 ? iraiDiNn rrnn a* 1 ? iNiipn niD^n 
n^Nn D^imn "^uynD^D ,^" ly Tnnin ^y rnT^/ rrni 1 ™ nNiii/n 
nih mninii/ n i DiD, i >nti/n,nri,D"nN: d^u/ niNn nn* n 1 ™,"^™ n'? 

wxi =LB/r ,"Dr. Joe Leigh Simpson "poDiro n il ?iT hddiid 
"liuorn nNiDi 1 ? "Baylor n^n" nampan n^i^ipr^ np^nnn 

D^im ^y rono N! 1 ? ^dh ,^/"iy ,-rnmn nzrr^/ ,rnDn ,n"mN:iii/ 
m~r"pn nnismn vj^vj pi h 1 ? ,d;\ .(rryoti/n hindu) unrn D^y-rn 
riDDin h 1 ^y y-rn 1 ? iry iNiipn^D^yn,* 1 ™, np^unn "pn 1 ? i^npn 

hdd nnx nDin iNiipn nzrrn p'pniriiTriion myT nnD 1 ? d^itd 
.rrni 1 ?* nisn^/n nih iNiipnty itdid nn,-rnnin ^\u \inm wi\li T\xtm 



**D i y 1 ?^ miwn nny "pun riN^i 1 ^/ hd^d dihd nx nih 



** 



D^numo^ nmrn jroDe.jroD nnn dt^h NiD-pnn 1 p ^y s" 

7-5JjlkJI -n^'pn y^DlDn "nrm D^^nn 



25 



minnn 1 ? D^nnn, m^n^/m do^/kpi, n^Nni "mn ^vj "pon nnN 
D^t^m tywjv nnnn niy 1 ?^ 1 ? rm^/n iiny "pn, rv'PD 1 ? -\\wd nnyn 
nin^ 1 ? mp^DD m^nti/n. nin* 1 ? D^nnn dpi pn in^i^/y 
nT^n od 1 ? mn^ niD^nn D^t^n^ -nyn, pnn pN 1 ? niyuntio 
(Inguinal Canal riTiy^Dnn n'pynn) yn wdwkd do 1 ? D^unu/ Ty 

n y y y m oa^yni D-rn, ^nn nnN ^\u Drum* nn*, onmn ^k 

dx my^ 1 ? m~ru/n iiny "pn K^mw, D^pnyn u* ~]~m Drv 1 ?* 

rfn nniN yn nn^K nwxn nnnn dthi u^idd^h 



**(D il 7rD "pkj/ npTrn rnnD)D~r riD n un DiNn pin nih* 



** 



- dt riD 1 ^) d nih:) DT^ntj/^^yD 11 n im\ TDrn i^npn 

TMKW1W HD n U 1DD" 1N, D ll 7riD "PfcJ/ np^llD niDD:nriiyDli/Dty,(qlkj 

iD^i^/ D^piDDn lismpii pran lr rrrniy/'iprmn oiDn^/ nn^ 

uh ran, D^n 1 ? DDiny 1 ^ioh 1 ? o d^iuh ddtn dn ^^/DNn w 

m*, rpiyn dtd ion, yirn fid^d m*, iDyn ddfin i]^n 

dd 1 ? TnnD 1^ -in 1 ? dk i^i mmin dn "pn, iua noon 

dd^^id rNi, m^p inr> yisriD iti/N nx omn ^Km.nnr 

HDDl, DD^riON! ^N 1DON 11 DDD HDD. DDpiD 1 ? lyUFI ICl^D^iy 

iy-p i^/n pin 7iy iy-p N! 1 ? n nti/Nj ^m^n "pun 'p* lyu 1 
yirn tdi, d^d n il ?y tid n*: nznn nmn yvy 1 ? ran.D^D 1 ? 



■D^nNnn" D^unn Dipnn Dts/in iii/N yir inirii/y -rnN" 

13u^ju03joJI 



idit p- i D- l 7y- < n^l ynr hd^ud m^n hk nih nih" 

4Jj>JI-nin7n"n^rin l 7 



in*, iDyn -}niN ^n i^nh iiDDnn, idni mn i'? n]v" 

37^UI-niyDn "dik ^d 1 ? "p^y "lOK.n^un 



ddfin r\\yy ■p-in^yir fid^d "p-nn>OE)yn ddfin kto. n^K" 

d^d 1 niDn^ i^i, iny-r ^y ^^ii/ riT^v in: mn nnp: i^.nnpDi iDr 

nrn ^p i 1 ^. iddh di^i m-rn irrvty ^^n D^no d^d 1 ib^ip w 

ll^li-i^rrv'n 1 ? 1 ™ 1 ? 



ddn^i 1 m*, nmyn dtd icin, iDyn ddfin nih its/* nih" 
t\h idon 11 ddd nDDi^pirri inN, ddpid 1 ? lyun in^D^iy 
l^Di^ri i1 ?in, m^pn DDinr n 1 ?^ ~pi ny diuh DirroN 

67 J iLr-n l ?iDn"i i nn l p 




37 ^oLaJl -DTinn rmn "-]DW2 vir ^ r^u pi rvn N^n' 



yniii/ lnirtyy, imun lyn^i, ^mn yirn dtnh nx idnih " 

2uL^\JI-D-r^n " n^m 



19^jus: -V23 ^yrn "ini* i^m yir fid^d into 1 



yir ^n ^l^n 3 ^ yb4innn mn yir *n^ n 1 ? 1 ! ^rninn yinn 

1/3000000 pi, ^/ mm* nxr, n^nn xn nx miDn 'p i_ d p^un, 

.rmann n'piyD 1 ? d^dod yirn ^nn 0.000033% in D^n 



**ni 



rv^nrin DiNn nx nih** 



■rnnnti/n " oind ^m ^>vj lri^nrin vh^h^l nn iw ion " 



mu dpi p'pnn i* n^nri: nmyn^n( ^J\Luu) jrinyn n^nn 
yirn nti 1 ? nrnn^Nnipzi^^-Mn'^nnt!/, tapi 1 ? i^d^podi.^/ 1 ^/ 
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1 imyn ^m 1 ? naiDn, ~p ll ?^ i^in : da nmyntj/n ,(^J\Luj ) irY^nn 
xni yim kt\ n y p y sn unni^muDmn pin >Dnn, rapim iDrn "ptj/ 

.nnsnn n^iyD n^nnn, n^nn 



**(Durnnn D^rujrnuDm 'p y/ nnn mnn nn nih** 



ynikj/ inirki/y, ididd lyn^i, "pinn yirn dtnh pin unih" 

2uLuuu\Jl-D~rNn " n^m 



iDrn ^)\u Durnnnn D^nni D^riD 1 ? rnn }kd i^npn.D^tJ/iD iddd 

.dztho D^riDnn p"?n oy mparn 

**-pnn ^rvr** 
"D 1 ? Kpwi, imyn "ptj/ lrn pin T-antJ/ Nian^nn npi n^i, yirn npi 

?XY in XX on dn, D^mnran "ptJ/ 23 iddd Air 
iznyn rx,x nun nih n^nn npi pin rronn Dinnran d^^d 

.iDr imyn w, Y nun nih dn i^ni, rap3 



^\u hd^d 46, rapDi iDr, D'rnn -m* pin Ninii/ xin oi 45" 

46-45/o«JI-nDiDn "iDii/D yir 



xtf~>vn ^ np^TD mDD:nrnynii/D (dt riD^-^akjJriaiyn r\>nr\ 
.yirn npi 1 ? miDn.p 1 ?- t, d u/3: nniynu/n( ( _souoj)n l ? i nni 



39,nmyn di rvn rxi 38,id^ yir ^u/ nD 1 ^ pi rvn N^n 37 " 
ppnpi "rop:n iDr, d^vd td^ iN^yijzm/ifn^isOiN:!:! -pi 

39-37cu>LaJI DTIDD 



nD 1 ^ d^np^Tnn riinDn pin tditd , oys Tiy,"|Niipn, nr piosii 
^y rvNinN kt\w,{ yir ^u/ dt riD 1 ^ ^j^ ojo culMudu/dd n T ^y,( 

.miyn ^u/ lvn ^lrvr 
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dk imn m tm niDrui, iDr p niD l_ ryn ninnn, i_ rinn wn ^nn 

iD.Tann d^md rn^'^n mmy 1 ? rnyiin rn DN.nn rp^in 

lrn pin T-rantJ/ nih izun "7tJ/ iyiN4/,iu il ?nn y-rnn dai "|Niipn dvd 

.iniyn 'p k/ 



**H^in "7ti/ noDtj/ t^/i 1 ?^/ h 1 ^y pin iziiyn 



** 



ODim.nNm in* riNm, dddn laun ddfin: nid wn " 

6jjo>JI-rinonn tp'pi'psn nnn n^/i 1 ?^/ 



:]n i^mpn nrann jt'pi'pdn nrra r\\ut>\u : "iin"'DriD ^ 

ntj/^n ion 1 ? mipn Tran(i) 

omn "m(2) 

The amnioc-chorionic membrane TDii/n pty(3) 



**~Qiyn ^>\u lminnn y ?b\u 



** 



lnirk/y "inx 13,1'on, "ptid jv^nnn DiNn pin: id>tqi2 " 
di yirn p m^ 1 in* i^nunn Dipnn DkJ/in "w* yir 
nu^n "p, nnn'pu nu T 9 idi^ raiynn D-rn "|Di,nziiyn 
lnin* 1 inN, itym mn^yn r\K irooi nin^v iris* 1 
-d^d^do " D^innii/ mun n 1 ? 1 ™ ~i~qjt. nty-rn m 1 ^ 1 

14-120^^^11 

^ y 

np^rra n^m niDDD Km niKrw, TDrn iNiipn, n 1 ™ d^piodii 

.(o^Suo ^n^nn tynn^/n "|Niipn,p l ?."|ri 1 Ni wn Dipnn n^n:)^ 

da omn, n;\n nnu/i rrn^/n Tiny h 1 ^y d^id omn ^ min* 

.i il ?y pm imyn nx rppn "pn: ^DnaTDii/n pii/ h 1 ^y pin 

m^uf^JLaJI) nmynn Din riD^jr np^in n^m niDDD 

.^n in p:m iirr: nniyntynty, 
nnnrinn ^ua o. onnunn n 3tJ/ pin 'pnp 1 ? "wdn, ppy-rn nrnnn 
roNit^rvi'pri ppjrn dai, tuh ripirair r^u, imyn "pu/ D^ityisnn 

.n il ?^n -rn Dxnn Din pin 
.\L>r\p ui \H y T\ lr n>n 'p u/ rp^ ll ?^/n myn^nn 
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-ry ~\vjmvj,( u/n p n D~rn) raiynn mn riD T u ^\l> nziDin n^nnn 
pddid^i rio dt i1 pd nmn unpnn Din, irTnn ^u/ ^znn yntj/ 1 ? 

.nmyn dt riD 1 ^ idd h^id imyn 

D^iu/Nin D^yinn r n "Hamm&Leeuwenhoek pin "|i ll ?i D^n",1677n 

'p y/ yim ^n pin niisn 1 ?, Diponp^nn rny^nNajrp^ntJ/ 

lr nni^n,iniyn pin rmn 1 ? i_ o D^nm^ n 1 ?* d^piu/ nu/ni,"mn 

.(Perforation ro"DPin ) DkJ/n nyn 1 

h), yim ^n iu/nd D il ?m im 1 n^an n NPits/ i^u D^yrnn tjoi 

^n ~pm p~r ^u mm N^n:i imynu/ nts/n,DnnNi (De graf ^tca 

jvdkti "py ymn (Maupertuis oririDin),18n n*n:i ,3'TiN.n^nn 

.(Biparental Inheritance Dninnn nti/iinn) 

oiy 1 ? i:rr:nriiynu/nu/,u/np itsa rio^ 1 ? riDDin miynn dth re n u 
^tj/, rmn^n idd ipiin oiy 1 ? 1 ? itJ/DNt!/ m ^i pi izrr, pvi ipi 1 "?,"!* 

.ppy-rn nrnnn d^idd onnunn 

lmmi l^iun ^i ynb4 p^u'pd ^\l> map nu^ np 1 ? (iin 'n^l'DiiD 

pin nnti/ni, r^ki/ niy^nNn nniN oy 1 ?, d^iu/ntih rn ^u/n imyn ^u/ 

.d^u/nih rn^u/n imyn ^>\l> nNinn ^h vt>\L> nNinn 

Tiny ^>\li d^dt) 1 ? D^nrr l 1 ?^/ D"ru/n T\\y\ui wow n^u nih 

.D n 3iti/N:in la'ptj/n rrnu/n 
lu/m muDrin rnn^yni, mn^v 1 ? resin u/npn nuan nu^ 

.kjnn n^ 11 ? n'rm.Dnntsai 

D^yinn "rn^,"Marsall Johanson 11D3V A 'PNfcjnNn" iiddiid 

Iidd ^ram n T n iudn 1 ? np'pnnn wm nu/r, D^ainn D^pnnNn 

Thomas ) •poiD 1 '! ondipi nu'Din^wn (Danial InstituteJ'wrr 

y^n 1 ? typnnn,iny^,n"ni^n n i 9 l ?"r l 7 1 9D.k/(J efferson University 

: hdd nn in n lnniu/n.iniyn D^poiyn iNiipn ^pioD ^y myi - nx 

nnN3 n'? , imyn 'p u/ lnrvn^ ^\l> pin iintiu/, iNiipn ^pioD" 

"mpnn 

" prn Diponp^ i'? n i n,^"iy,Tnmnii/ pn 11 ":^/ ^uini 

01 d^u/ 1400 ^d'pd nnw iNiipn nmt!/ i'? moin t^/Di 

u/ ikj/^pn^ Nin, d^u/ hindu innin nnx N^mn Diponp^nn 

inr n'? rmnnn n^ ^mrfr n^n, K^mrw iits/jrin Dipunp^nn" 

"mnn nDinn nn T n h 1 ? 'p'PDm.io ^dd 
mi iu 1 ? ^"mnn yrnn m il 7An iu nn^nn ^d i 1 ^":^ ^Dim 

"l^npn 
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rmifcj/n, iniyn ^>vj m^y n 1 ?^ 1 ? nty-rnn npVpnn, "nn" 'dhd ^i 
: im^DnDon 'D 1 ? ra^in ^n ^nmN "pun 1 ? ntyp^iyn 

..nnroi 2= i Dtyni l="|ityNin n^n 
nrty,inn nN"u iniyn^/ nm^n ^d 1 ? ro'pin, iNiipn npi^nty -riyn 

.-pun 1 ? "?p im 1 

: imyn ^ oi^y ^n 1 ?^ pin: finti wkit\ d^iudh 



39, nmy d dt rvn rxi 3 8 ,id^ yir ^ hd^u pi rvn is^n 37 " 
rmn "nnpDi iDr, d^d iry± iN^yioii^yifn 1 ? 1 ™) 1x1:1 -pi 

39-37cLoLiiJI DTIDH 



mm "7D2. -ponm 8 , im* l ri Ni "P^vi IK^n t^n 7" 



8-7jlkiu\JI innii/ 



**^mD n^i Km miyn** 

iDnn^ dni, tynpn iiian nu^ ^ nm^y "i^nnn ptdd imyn dn 

.n'? p^ni rbm ihd p^nu/ n 1 ?^, D^i^nn mu 1 * nn 

p^n 1 ? rmiDn r^D 1 ?^ "hud iniyn n* UTran dn, CpoDVa) 'dhd ^i 
.D^in n'? Tiyty p^n 1 ? nmiDn i?oon "hud "min dnld 1 ?^:)^ 

7N 1 ? in nn 1 ?^ m 1 * 1 "imyn DKn-.wn n^Kwn} 
imyn \u y^pw, iNiipn ^\u niNTin inr nr n^n 1 ? D^nn unti "pn 

:Nnn piDDn ^ (nih:) k 1 ?] nih:)) 



DDTiiy 1 ^ioh 1 ? o D^niun ddtn dn , d^nh ^n' 
m*, yirn fid^d ion, isyn ddfin idnih i dn n:in, D^n 1 ? 
-in 1 ? dn "pm mmin dn "pn, iii/n no^n ion, nziiyn dtd 

DDD HDD. DDpiD 1 ? lyUFI 1CIN, D^iy DDN^i:) TNl,:ilb4p 

h 1 ? ih -\\lik ^m^n "pun "?n lyu 1 nnDi,DDTii:iN ^n idun 11 
~1n: ninn nniN Tpry 1 ? mn. d^d 1 ? iyT iii/N nx "Tiy iyT 
rp'pyn " hku "pn ^d n^^m DiTm yirn Tm.D 1 /] n^y mu 



wnw 1 ? ^lun imyn.n^Nin u/in ^d 1 ? i^id iziiyn ^\u ny^ti/n ti/in 
nih niynti/ 28 nn* p^niNi 1 ? l^Niniyinty 24 nnx m'pip 

m* 1 ? nu/un nvn 1 ? roDin jm^nrOiD 1 

: imyn D^inn n ii n ra D^poiyn D^nn d^piodii ^y 1 ? ki 



d^i^i,^! D^ryi D^riK dd 1 ? imi/innn n nDDi o^y inN" 

96a^JI- rmnnti/n "DriN dhid uyn nn 



n*m ynw lmru/y.inioD 

v 


lyn'pi^inD 


yirn dt^h nx idnih" 

2uLuuO\JI-D7^n " 

£ T T T 



itdfi uyn nn,DriN:i,n^i D^ryi D^riK dd 1 ? i^ 1 i^n: nipi " 

78o^uo^oJI- D^n^ran "nmu 



.n^isnn \y\r\ ^d 1 ? ido ny^ti/n ti/in, n^Nn D^piuan ^dh 



rwo, dddk iunn ddfin Min Min 1 
niTD T\\ut>\u DDim, nNnn ion 

" ii>in nr i^D.viy 1 ? zin m 1 ?* j»ni 

6 >o>JI-nnonn 
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d^dh D'yrnn - 

**niynb4Nn nyuu** 



^d p^4 f rmniiv n* y^pi k 1 ? D^iy 1 ? o mnn iod DNns" 
■DTiran n n nn "rrnyn^N 'piD n* i^dn ^7nn n^y 1 ? ^dd ^id 1 

4-3cloUJI 



mDks/ f niD^yn ~yn : D il ?Nityi DTinn n^nnn onon n: 1 ? dhdidh 

?l i_ rn do oyD Tiy hiduku, nn-nsa rapi 
isu nx Trnn 1 ? in'PDn.ki/ iniNi,"|Niipn "pTDn 1 ? nmy ^mn n 1 ? 1 ?* 
.vnw idd niyn^Nn rnyuu pin: Trnn 1 ? di l^DNMnmp 1 ? DTNn "ptj/ 

?inDn nrvr ^y "idttko niyn^n myau nn norn iNmpn nn 1 ?,™ 

u"7U o^odntid td) h 1 ^y lDiy^ti/ onpnn nnin nn^i,l880D "pnn 
nrpr 1 ? n^y-rnn nu 1 ^ 1 ? myn^^n mv^o DDn,(Sir Francis Golt 

ny^nu nniN oy D^iyn d^dn ^ vkw n 1 ?;*™ da n 1 ?* onpnnn 
.D^y^/iDn ^n 1 ^ lr nu^n n^/nn^n mu^nn p^yn^N 

!?ir n^yrn n-rmy^^ty 1400 ^d 1 ?, nyi 1 ? ^d 1 n n n m 

**HNDn nx D^nnn nyn ^n** 

onpnnn ^nN.ninn pi ^n nr,HNDn t\k t^rin 1 ?...^ n^ainyn 

.nr ^y D^Ninjs: nyn D^n dd^ 1 ^/ 1>^ D^Tnn 

PM2. 1 ? NDnn ^y^i^ idud p'pn^n'pin pnn 1 ? ndii uot NmiT 1 ? 

yyiJ NDrin^n nDiyn yin 1 ? "tdh n^inn ^ nu^yn n^n t\h 

D^nnty ynti/D undii ^n ^Diunm nTDn^D^ yuDn Dipnn 

Dipnnty u^m undii wn itn ^Diunn dn -)k "D^nn" DTiy n^yusn 

. "nn" 
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:Nnn pioDii lr riTniy itdid iNiipn 

ony rto 1 ^ nn 1 * 731,^x11 n?b^ DniN^niniNn angon" 
Nin n^N.t^iyn n* myu 1 lynp^Tn nynuD^n^nDn^n 

56tLjjjJ\-zr&2r\ "DDm ttn 



np?nnn \l>k-\ ntJ/r,(TagatatTejasen "poN'ru ununau) iiodiid 

nsipn -ywK 1 ? Tp^/,(Chaing Mai ^d xiw% ) nu^DiTai^n n^iUDis! 1 ? 

.und n^/inn ^y D l Nnn^n ny ^n 1 ? ntj/pn onpnnn "py.nDnN 

1400 n^yrn n-rmy nnix nn lorn i>mpnu/ "pn^n n'? Nin n>nn 

.yonti/n Nin /i'? nmn ^Dii^in piosnii/ m* 1 ? in "P'? crnp e 1 ^ 

tv, nr piDD "ptd/ n^yTnn nup'nnn tind "pyDnn^UNUN^u) 'diid 

TNnn riDiyati/, rprnu/n nmyon rpNonn riTyin, inN^/,~p hd 

:( nDiom iNJiipn D^yTnn Dnmn) ^m 1 ? 
"n 1 ? 1 ?* ^ iit 1 ?^ Nin TnnintJ/i n 1 ? 1 ™ th'pd 'p n "p*" 
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j^n.mpm rmN^iNiipn nrann nryrnn nnaivn.ts/ myun 

.mmun n'? dai iid 1 n'? tnis/ n^yu 
:Nnn pioDii Dip^ riT^n min 1 ? d'pid 1 ? >mp iNiipn 



niniN D n DiD^ Drm nt^n ^l^nni Y"iNm D^u/n nNnnn " 

190 oljjo^; Jl-Diny n n n "n^n ^na 1 ? 



on n 1 ?* Dnznk^nifcjniDn^niTZion i^npnti/ D^y-rnn D^mn 

.n^ni 1 ?* n>nu/n 
nmiy ^ddh.idd hn 1 ? N^m^D 1 :^ 1400 ^d'pd, "pd 1 n'? ti^N.nn 

■inrn n^nnn frmiw.rfrKD nurunn nryiD 

dik 1 ? Dwipn D^nn d^jto ^ idd N'PN^y-rn idd i:pn "|Niipn 

.nrn Dipu inNm pitd nx "pun 1 ? 

Dwznn ^d D~npnu/ f ~rnN ^h Tiny 1 ? nun fiin nayn iNmpn 
.(DVpu/n Dn il ?y) mninn n^Diyi^i n^/n ^id, dihd ^nn, nuyn 

nmn t^ 1 i ii_ ryv:ri-rmn y-rnm iNiipn i^yn lpoy onDU nmn 

.nrn D^puiy da onpnn 

.nV^Nn znpnn 1 ? d^dn 1 ? nry 1 nr iddi wi'pn 

•pyu 1 ? i^n^iipn^/ nryrnn nrrmynn p^n pi ^dd,^ }op idd 

.pmy 1 ? "p^yn nx npn 1 ? Tin^ntJ/ 

niDntJ/ nnN n^in mmy 1 ? nmn D^o^nn ihd,(unun;uj) 'dhd 
■pn^n 1 ? hd nr>n nxn in mtj/y D^n D^DNnn p^n.iNiipn 

.n^ni 1 ?* n^itj/nn inh p*, iNiipn nzrr^/ 
l^D^nrn "pn* 1 n'? D^iy 1 ?^ ,N:nn pioDii y^in iNmpnty , p'pn t^i 

:nr?o ^"pn i'? l^/Ain dn 
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lSa^aJl-rn^D "o^/ 1 ^^l.omvyi D^n^N.D^Tn dpi 



izrr ^d 1 ? n*nnn ~wk rb\u nnno :iro,rD~r "pn >dd "|Niipn 
V?u/ arunnu/.ijmpn n* y/ 1 ^ DkJ/n imi^n"! 1 ? dai uid 1 ? DA^nn 

.d~tn ^ynn mu inri lrnn inra 

"?y dai iil ?y DA,DnTki/i,irnN tap 1 n 1 ? 1 ™, nr yu* ^nunvj nnpn ^n 

."|EN I D , ?D 
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